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CRITICALITY 2f2

UNIY  Eepote Cgotoel Unjg {SCU)
SHUTTLE CLTY OWG HD.  2Z04824-506, 507

CRETICAL ITEMS LIS
SHEET | 13 g. .

FALLURE MODE AN
CANSE

FAILURE EFFELT
OH END ITEH

MAITOMALE FQR ACCEPTANCE —

055 of power to WSU.

SAusE:
112 [oard Secandary Circuiis

JGIR

{1} & (2} Loss of all
PsU funckions.

borst Case:

Loss of @isslon
criticeal video.

DESIGH FEATURES

Tha REU is & micropracessar-based command and control unit using ap RCA QG2 [HMDS
micropracessor, CMIS RAH, and TTL PROM. Camputer A0 ecircuitry s implemented in
CMI5 CD4000 series lagic to minimize power dissipation. The design iniorporates a
dual master ascillator [one active, one cold backupl. The master wscillalor is a
Temperature Conpensated Crystal Qscillator [ TCX0) purchased from VYectren to an RCA
specification cantro) drawing (5CD). Decodo logic <onsisis of Low Powar Schatkky
TIL, and the sync amplitier design uses monolithic NESS53% wideband op anps.

Parts wara paguieed to be JAN reliability level parls or their eguivalent. FPart
selechion Falls into Lthree categaries:
(1Y JAH or beiter parts from the Hilitary OFL,
(2} Parts denansieated to NASA to be equivalent ba JAH Teved via test data
(@.g., [DADD0SIN saries partsh, or
|3) Parts procored Lo an RCA spec centrod drowing which calls aut tests and
screening 16 effect JAN equivalency.

BARE HDARD DES1GH {4121)

The design for the associabed board A2 is consiructed from laminated capper—

¢lad spoxy glass sheels {HEMA G-10) Grade FR-4}, PER MLL-P-5561TA. Circuit
connections are mada thraugh prinied traces which run From point to paint on the
board surfaces. Every Lrace termiaates at an annular ring. The andular ring
surrgunds Lhe hale in which 3 componant lead or terminal is locatad. This ring
provides a footing for the solder, ensuring good nechanical and electrical
perfermance. Itz size and shape are governed by HIL=P=-55%648 as are trace widlhs,
spacing and routing. These requivemants are revterated cpecifically n drawing
noles te further assure conpliance. Wariations between the artwork wasier and the
final product {due to irregularibics of the etching process) are also coniroal led by
draming notei. This prevents making defective boards From good artwork. lisles which
house no lead or terminal, but sevve only kg 2leclrically interconnact the differeal
board layers. cantain stitch bars For mechanicdl support and increased reliability.

Iha thru hales are drilled From a drild tape thos eliminating the passibility of
human error and ollewing tight coatrol over hele aad annular ring concentricity, an
imporlanl rebiability critecion. After drilling and etching, AlY nu?per cladding is
tin-lead plated pec MIL-510-1495. This provides For casy and retiable soldering at
the time af board assemhly, pven afler periads of prolanged storage.
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REVISED 5-7-07

UNIT Remole Conired Unit (RCUT
- SHUTTLE CCTV DWG N0, 2204824-506, 507
FHEA 60, 1.1, 011 : CRITICAL 1TEMS LIS
CREFICALITY 242 — SHEET _ . 2 oOF __ 8§
FATLURE HOHE AMD ) FAILURE EFFECT
N CAUSE . _ _H EHD TYEH . RATSONALE FOR ACCEFTANCE
nes of pawer Lo V3U. (1) & {2) Loss of all MESIGH FEATURES (antinued}
ause: VSU Functiong. HOARD ASSEMBLY OESIEN [A12)

12 Board Secondary Eirc“i“_ Worst Case: 4)) componants are installad in a mgnner whith assurés saxinun reliability,

——— Companent Teads are pre-tinned, allowing total wekting of solder juints. 41l loads
Lass of ®ission are forned te provide stress reliaf and ihe bodies of large romponents are staked.
crltical video. Special wounllag and hendling instruckions are included in each draming required
atier Final assembly. The board is coated with urethane which pralects aguiast
Lhowidity amd coatamination. '

BOARD PLACEHEWT
The boards are Secured in the #lectronics assenbly by gold-platad bery!Tiun copper

card yoides. Lonnectiens ara mode ta the mother board wilth Bling—mated canneckors.
Disengagement during launch is prevented by a fover which spans the beard's free edge.
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FEa md.  1,).11-1

CRITICALETY 242

UHIT Eempte Conbrol Uajl (HCUY
SHUITLE CCTY OWa NO. 2998 74-506. 507
CAITICAL ITEHS L1ST
SHEET __3 OF __. B ___

FATLLHE HOOE ANMD

FALLURE EFFECT

RATIONALE FOR ACCEPTAMCE

.. _LAUSE
155 of puwer ta VS

IS
t¢ Hoard Secondary Circoils

OH EHD ETEH
(1Y & (2] Lass of all
Y3l functinns,

Wiorst Case:
Luss af misslon
critical wideo.

SUALTFICATION TEST

Far QualiFication Tesd Flow, see Table 2 Tocated ab the Froat of bhis book.
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FqEA HO. 1.1.11.1

CRLVECRLITY 2/2

UNTT RBemdtad Contrpd Unit {RCLY
SHUTTLE CCTV DUG HO. 2294R24-504

CATTICAL ITEWS LIST
SHEET __ 4. OF __ B

FALLURE HODE AHD

FAILURE EFFECT
_ QM EHD TTEW

o LagE
st af power to ¥SU.

5§
2 Bopard Secondary Clrciits

1L TH

{1} & {2) Logs aF all
weU fumckions,

Horst Case:
Loss of mission
critical video,

RATIONALE FOR ACCEF1AHCE
ACCEPIGnCE TEST
fhe CCTY systans' KCU is subjected ko ihe following testing:
¢ Vibration: 20-80Hz: 1 dB/0gt—rise From 0.01 B2/Hz ta 0.04 GZ/ha
80-351 Hz: 0.04 Shiz
350-750 He: 3 d6/0ck-Fall to 0.018 GZhz
50-1000 ; 4.018 G5FHz
100603-2000. 3 dB/0ct-Fall ta 0.009 GEfHz
Test Ouratlon: 1 Hinole per Axis
Test Level: b.6 Grms
= Thermal: 100" Fi: Time ta siahlize equipnent plus 1 hour

0° F: Time to stablize equipment plus 1 haur
W0® F: Time ta stablize equipnent plus 1 hour

For Acceptance Test Flow, ses Jable % lacated at the frunt of Lhis baok.

UITRALIOHAL YEST

{n urder Lo verify that CETV components are gaperakional, a fest must verify the
health ol all the command related components from Lhe PHS {AZ41) panel switch,
Lhrowgh the RCU, Ehrvwgh Lbe sync Vines to tha Camera/PTU, to the Camera/PTU command
dotader. The test musi alsa werify the camera's ahility b produre video, the VSL's
dbility 1o route vided, and Lhe momitor's ahi1itz Lo display video, & simitar test
wauld be parformed ko verify the HDH comwand path.

Pre—Laungh on Orbiter Test/In-Flight Tesi

1. Poguer CCTY Systes.

2. Wia the PHS panel, celect a oponitar as destinadbicen ang Lhe canwra wnder
test as source.

3. Send "Camera Power On'' conseand fram PHS panel .

4. Select “Externe} Sync* oo monibor.

Y, Obkserve video pisplayed vn munidor. Mole that if widea on muniter is
syachronized {i.e., stable roster} then thiz tndicatas that tha camera
is recerving composite sync from the ROU and that the camery is produding
synchronized »ideo.

&. Send Pan, Till, Focws, Ioowm, ALE, AMO Gamna commands and visually {either
wida the mpaitor or direct abservatien] vErilj aperatioa.

1. Selecl doawnlink as destinaiian and camers vader teskt as saurce.

£, dbserve video routed to downlink,

9, Send "Caoera Powar DFE" command via PHS panel.

1. Repeal Sieps 3 through 9 except issue conmands wia the HOM comnand path.
This proves that the CCTY aguipmenl is nperaliomal.
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P W, 112001

CAITICALITY 242

FAILURE HODE AND
CAUSE

FATLWRE EFFECT
Oy ENp TYEH

WHIT Remole Contrgl Unilk [RCU3
SHUTTLE CLTV MG NG -

CRITICAL JTEHMS LIGY
SHEET | aF B

. RATIQHALE FOR ACCFPTANCE

> uf power Lo VSU.

-
Anard Secondary Circnits

i

(17 & 2] Lass of all
T5E functions.

Uoprst Cdse:
Loss of mission
critical videg,

: - The BCW EEE parts and hardware items are procured from approved
verdors and Soppl iers, which seet the requirenents set forth in the COIV cantract
and Quality Plan Hork Stetement (WS2593176F. Resideat OCAS perzonnel revisw all
procuvement documenis to estaklish the need for GST i sebecied parks [PAT 517},

i - lacaming Quality ipspeckions are made om a11
received materials and parts. Results are reconded by lob and retained in File by
drawing and contrgl numbers for Future reference and braceability. A1l EEE paris are
sublacted Lo incoming aicepltance tests as calied for i PAl 315 — Tacuming
Inspaciion Test lastructicns. [ncoming flight parts are further pracessed in
accordance with RCA 1096684 - Precondidioning and Acceptance Requiresents for
Electronic Parks, with the eegepbion thal DPA and PIHD tasting is nat perforaed.
Hechanical items are inspected par PAL 316 - Lncoming Inspectian Imstructicns for
Hechanical ftems, PAI 3085 - lncoming (Quality Contral [nspectian [nstruction, and
PAl G412 — Procedure Fur Pracessing Incoming or Purchased Pargs Degignated for Flighi
Use. Accepted items are delivered to Hoterial Contrulled Stores and retained under
specitied conditions until Fabricition is required. HNonconforming materials are
held for Material Review Baard (MRE| dispositiocn. {PaI-3DT, PA1 I1QC-530.|

Baard_ Assemety & Tegh — Prior to the start of RCU board assembly, all items are
verified o he correet by ctack room peessane]l, as the fbeps are decunulated to form
a kit. The items dre verified agaln Ef the operalor wio assembles the kit by
checking against the ac-buill-parts-list (ABFL)Y. DCAS Mandatory Inspactien Paints
are designated for printed circuib, wire wrap and welded wire boards, plus haraess
canpnectors for soldering wiring, crimping, selder splices and guality workmanihip
priar tn ¢cpating of the canponent Side of boards and sleevimg of harnesses.
Specific RCU board assembly and kes€ instruciions ara provided in drawing

mates, and applicable documents are called oot in the Fabrication Pracedure

and Record {FPR-2294824] and parts Vist PL-2294824. These include wire connection
List 295901, Process Standard RTV-5656 2200081, Process Standard - Boanding Velorp
Tapa 280889, Specification ﬁnld&ring 2280749, Specification Mane Plate 1pE1i¢atinn
MBAILY, Specification = Crimping ZZHUARG, Specificalion -~ Bandiag and Staking
200678, Specification - Urethane coating 2200877, Specification — Locking Comgound
2026116, Specification Epoxy ddhesive 2010085, Spacification - Havking 2700875,
Specification — Workmanship 8030035, Specificalion Boading and SLaking 2ZB0875,

BCY pssembly god Test — An open baow iest is performad per TP=IT-22948724, and an
Acceptance Tast par TP-AT-2204824, including vibration and Lhermal-vacuum, Torgues
are specified and witnessed, traceabiYity numbers are recorded, 4nd calibraied tools
are chezked prior to use. ACA Quality and DCAS inspectians are performed ai the
compkation of specified FPR cperations in accordance wigh PAI-204, PAL-205, PAT-208,
and PAL 217. DCAS personne]l witagss ACU butkon—up and critical terguing, RCA and
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REVISED &-¥-aF

‘HEA W0. 11101

RITICALETY 242

UMET ~ Remate Contral Deit JRCUT
SHUTTIE CCTY DwG NG, 2294824-56, SOF

CRITICAL [TEMS L15T
SHEET __ & . OF &

TATLURE MODE AHD
CAUSE

FAILLRE EFFECT
Ot _EKR 1TEM

RATIOHALE FOR ACCEPTANCE

i of puwer Lo WU,

e
Board Secondary Clrcuits

11K

1) & (2] Loss of alt
yeil funcllons.

Horst Cases:
Loss of mission
critical viden.

04/ JHSPECTION (Condinued]

OCAS personné] monitor acceptance bests and review ihe test datasresulis.  These
personnel also inspect for conformance after all) repair, rework and retest.

Freparcaklen for Shipment - The RCE 3% packaged atcnrdin? o 2200746, Proceas

Siandard for Packaging ind Haadling guidelines. AV related dacumeatation including
assembly drawings, Parls List, ABPL, Test Bota, eli., iz gaihered and hedd in a
dotumentatian folder assigred specifically to aach assembly. This folder is retained
for reference. An FIOP is prepared Fer each ACU in accordance with the requirements
of W5-25493196. HCA QC and DCAS personnel witness craking, packaging. pecking and
marking, and review the E[DP for completeness and accuraly.
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c'_f'.ll"-ll - r}"{



REVISED 5-7-R?

imEA Mo, 1-1.T11.1

CRITICALTTY 272

SHUTTLE CCTY
CRITICAL [MEME LIST

UNTT  Homete {ontral Unii. (KCUL
DMG MO.  2204824-506. 5Q7 __

SHEL § f at i}

FAILURE MODE AHD
__ CeUSE

FATLURE EFFECT
M EHD.ITENM

;b of power Lo W3

[I1H .
! Board Sacondary Circuits

¥l

(1) & {2} Loss oF 311
Y3l Functions,

Morst Case!

toss of mission
crittcal vidan,
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FhEa WO, 3,1.11.1

CRITICALIIY 262

UHIT Eeople Cunlral Unit (ROUD
SHUTTLE CLCTY Owc WO 2294824 506, 507 .
CRITLTAt ITEMS
LLST .
SHEET __ & _ 4aF ___8__ .

FATLURE MUOE AND
CAUSE

FATLURE EFFECT
OH EnD 1TEH

RATIOMALE FOR ACCEPTANCE

is af power ko YL

e
» Hoard Secondary Clrcuits

I: K

(1) & {2} Loss of all
W51 functions.,

Harst C-]iE:

Lass of missien
eritical videa.

UPCEATIOMAL ESFELCTS
loss of ability to positicn bthe &lboe cancera. Posslble inabiYity to stow bhe BMS if

the elbow camera physically iaterferes with a payload. L[f RMS cannol be sbowed the
pevt payload bay door cansst be £lased. Loss of craw and wehicle.

(REH ACTIONS

Perform EWA to reposition tha &lbow canera, use RHE motion to reposilion the camerd,
ur jeitison the RHS.

CREW _TEAIMING

Crow should be tralned ip contingancy EWA and RH3 operations procedures.

HESSIOMN COHSIRATNTE

Do noil wanifest elbow camera For any f1lght where the payload and the elbow comera

can interfere <ith each other (for any pan or tilt sngle). IF the camera must ba
flawn da Aot change the camera position until the interferiag payload is deployed.

[
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